The uptake machinery of clostridial actin ADP-ribosylating toxins--a cell delivery system for fusion proteins and polypeptide drugs.
Several bacterial protein toxins, including Clostridium botulinum C2 toxin, Clostridum perfringens iota toxin, Clostridium difficile ADP-ribosyltransferase, and the Bacillus-produced vegetative insecticidal proteins, target the cytoskeleton by ADP-ribosylation of actin. All these toxins are binary in structure and consist of an enzyme component, possessing ADP-ribosyltransferase activity and a separated binding and translocation component, which is involved in the delivery of the enzyme component into the cell. The toxins are not only important virulence factors but also cell biological tools to study the function of the actin cytoskeleton. Moreover, the binary toxins turned out to be effective transporter systems for the delivery of specific fusion toxins (e.g., Rho-ADP-ribosylating C3 exoenzyme) into cells. The present review describes the biological functions of the toxins, focuses on recent studies on the uptake and delivery mechanism and discusses the usage as a drug delivery system.